Introduction
============

On 1 September 2017, China's health ministry introduced a new approach to people-centred integrated care to the entire country.[@R1] Called the Luohu model, the approach was pioneered in Luohu district of Shenzhen city. This development was a response to the problems faced by the existing health-care system in addressing the increased demands of delivering integrated care.[@R2]^,^[@R3] Health-care systems worldwide are facing similar problems emerging from epidemiological transition and population ageing.[@R4]^--^[@R6] Many people-centred integrated care programmes have been initiated, implemented and evaluated in high-income countries. While experience from other countries provides a useful basis for planning,[@R7]^,^[@R8] the ability to achieve people-centred integrated care can be highly context-specific[@R8]^,^[@R9] and there is a lack of knowledge about how to stimulate integrated care in low- and middle-income countries.[@R10]

The current system of health-care delivery in China is fragmented, hospital-centred and treatment-dominated, with little effective collaboration among institutions in different tiers of the system.[@R3]^,^[@R11]^,^[@R12] In 2016, there were an estimated 231 million people aged 60 years or older in China, 16.7% of the population of 1 383 billion, and more than 100 million among them had at least one chronic noncommunicable disease.[@R13]^,^[@R14] Predictions suggested that without health-care reform, China's health-care costs in United States dollars (US\$) would increase from 5.6% of gross domestic product in 2015 (US\$ 592 billion of US\$ 10 571 billion) to 9.1% in 2035 (US\$ 2713 billion of US\$ 29 810 billion).[@R15] System reform was therefore viewed as necessary to avoid the risk of becoming a high-cost, low-value health-care system.

The World Health Organization (WHO) describes people-centred integrated care as health services that are managed and delivered so that patients receive a continuum of preventive and curative services according to their needs over time that is coordinated across different levels of the health-care system.[@R16]^--^[@R19] Over the last decade, integrated care has been suggested as one strategy for promoting coordinated health-care delivery, improving quality of care and reducing costs.[@R20]^,^[@R21] In 2016, the report *Deepening health reform in China* was published jointly by the WHO, the World Bank and the Chinese government.[@R15] The report proposed strengthening health care in China through a tiered health-care delivery system in accordance with a people-centred integrated care model.

The introduction of the Luohu model set an example for urban areas in China to build people-centred integrated care delivery systems. This represented a big step in pursuing higher quality health care, better outcomes and more affordable costs for the population in China. In this paper, we describe the features of the Luohu model, discuss lessons learnt from its implementation and outline next steps for the Luohu model and its application in other Chinese urban health-care systems. We also provide suggestions on adapting the Luohu model in other low- and middle-income countries.

The Luohu model
===============

Background
----------

The Luohu model was a response to the needs of patients and their families in Luohu district (Health and Family Planning Commission of Shenzhen city, unpublished data, 2015). With a population of around 1.47 million in an area of 78 km^2^, Luohu is the most densely populated district of Shenzhen city, Guangdong province. In 2014, over 451 000 people were estimated to live with chronic diseases in Luohu (Gong F, Luohu hospital group, unpublished data, 2014). There was a city hospital with 2000 beds, five district-level public hospitals with a total of 1172 beds and 83 community health stations providing ambulatory care in the district. The growing size of the city hospital resulted in increasing numbers of patients attending. Since patients had greater trust in providers at the city-level hospital than the community health stations, they often sought services directly at the hospital despite receiving a lower reimbursement of medical expenses. Furthermore, many patients stayed in hospital for post-acute care rather than accessing this care in community health stations, because city- and district-level hospitals and community health stations operated independently and competed for patients. The government of Shenzhen city and Luohu district were concerned about the unmet needs of the population and the increased health expenditure associated with inappropriate hospital use and lengths of stay.

In February 2015, the Luohu government initiated a health-care reform programme in cooperation with the local ministries in Shenzhen (the Health and Family Planning Commission, Ministry of Human Resources and Social Security, and Ministry of Finance). The stated goals of the Luohu people-centred integrated care model were better services, less illness, fewer hospital admissions and lower financial burdens. In August 2015, an integrated organization -- the Luohu hospital group -- was established, comprising five district-level hospitals, 23 community health stations and an institute of precision medicine. A council composed of government officials and representatives from local communities managed the group with the support of a local supervisory board, expert committee and workers' congress. The group established six resource-sharing centres and six administrative centres ([Fig. 1](#F1){ref-type="fig"}) by reorganizing the relevant centres of the previous 29 institutions, to improve the efficiency of both resource use and administration.

![Organizational structure of the Luohu hospital group, Shenzhen city, China](BLT.18.214908-F1){#F1}

Actions and strategies
----------------------

The policy report *Deepening health reform in China* recommended eight core action areas: (i) primary health care to become the first point of contact; (ii) multidisciplinary teams; (iii) vertical integration; (iv) horizontal integration; (v) eHealth; (vi) integrated clinical pathways and dual referral systems; (vii) measurement and feedback; and (viii) certification and their accompanying strategies to achieve people-centred integrated care.[@R15] The Luohu model implemented all the suggested core actions except certification ([Table 1](#T1){ref-type="table"}).

###### Core actions and strategies to achieve people-centred integrated care in Luohu district, Shenzhen city, China

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Core action area^a^                                           Implementation strategies^a^                                             Implemented?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Specific description in the Luohu model                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       Document reference
  ------------------------------------------------------------- ------------------------------------------------------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------
  Primary care as first contact                                 Patient registration                                                     Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               Residents in Luohu district are encouraged to sign a contract with a general practitioner voluntarily. The agreement defines a package of services, the service delivery process, and the rights and obligations of both patient and provider.\                                                                                                                                                                                                                                                                                                                                                                                                                               Luohu government resolution no. 24 \[2015\]:\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           Contract period is one year with a specific general practitioner. At the end of the period the patient can sign a contract with another general practitioner, which allows some element of patient choice.                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Implementation plan for comprehensive reform of public hospitals in Luohu district

  Risk stratification                                           Under preparation                                                        Previous electronic information systems could not support risk stratification. Luohu hospital group is preparing to collect data for a risk stratification exercise based on disease burden, using a new computer application program.                                                                                                                                                                                                                                                                                                                                            NA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

  Gatekeeping                                                   Yes                                                                      Patients are strongly encouraged to see their primary health-care provider before a visiting a hospital specialist. However, they are not formally required to do so.\                                                                                                                                                                                                                                                                                                                                                                                                            Luohu government resolution no. 24 \[2015\]:\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                         To promote patients' use of family medical practices as the first contact, district-level hospitals assign specialists to work temporarily in community health stations.                                                                                                                                                                                                                                                                                                                                                                                                          Implementation plan for comprehensive reform of public hospitals in Luohu district                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

  Ensuring accessibility                                        Yes                                                                      Home visits are provided for patients who sign a contract with a general practitioner, especially for the elderly people.                                                                                                                                                                                                                                                                                                                                                                                                                                                         National Health and Family Planning Commission of Luohu district resolution no. 67 \[2015\]:\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           Implementation plan for home visits in Luohu district                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

  Multidisciplinary teams                                       Team composition, roles and leadership                                   Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               In community health stations, each primary care team consists of a general practitioner (leader), nurse, public health physician and health promotion practitioner and may also include specialist physicians (e.g. geriatrician, paediatrician, internist), pharmacist, nutritionist or psychologist.\                                                                                                                                                                                                                                                                                                                                                                       Luohu government resolution no. 5 \[2017\]:\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           The roles of each member are clearly defined, with flexibility to adjust roles based on patients' needs and the context.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Lessons learnt from the Luohu model to promote the construction of district hospital group in Shenzhen

  Individual care plans for patients                            Under preparation                                                        The hospital group is preparing to use care plans for high-risk patients identified by a risk stratification approach.                                                                                                                                                                                                                                                                                                                                                                                                                                                            NA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

  Vertical integration                                          Definition of facility roles within a vertically integrated network      Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               The Luohu model defines the roles of each component of the hospital group to ensure coordination.\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Luohu government resolution no. 24 \[2015\]:\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           District-level hospitals are centres of excellence in technology and staff expertise, focusing on providing high complexity of care and valuable rescue care for life-threatening situations. District hospitals also provide technical assistance and training to community health stations.\                                                                                                                                                                                                                                                                                                                                                                                Implementation plan for comprehensive reform of public hospitals in Luohu district\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           Community health stations focus on providing preventive care, rehabilitation, case management and medical care for common diseases                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Luohu hospital group resolution no. 3 \[2017\]:\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Charter of the Luohu hospital group (revised version of 2017)\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Luohu government resolution no.5 \[2017\]:\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Lessons learnt from the Luohu model to promote the construction of district hospital group in Shenzhen

  Provider-to-provider relationships                            Yes                                                                      In the hospital group, provider-to-provider relationships are strengthened through technical assistance and capacity-building.\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                         District-level hospitals are responsible to provide clinical technical assistance through training, education and joint consultations to physicians in community health stations.\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                                                                                                                         Meanwhile, physicians in community health stations are encouraged to get three months of training in the hospitals                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

  Forming facility networks                                     Yes                                                                      The hospital group was established in the form of an independent corporation consisting of 23 community health stations, five district hospitals and an institute of precision medicine (which mainly provides diagnostic testing). A council of government officials and representatives from local communities was set up, to which the group are accountable to. Six administrative centres were re-organized using the resources of the respective centres in the former five district-level hospitals. Twelve centres provide resources and management for the whole group                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

  Horizontal integration                                        Integrating of different types of care                                   Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               The multidisciplinary primary health-care teams include former health promotion staff from family planning stations, public health physicians from the Chinese Center for Disease Control and Prevention and specialists from hospitals. Teams work cooperatively with other members to provide preventive care, screening, diagnosis, treatment, rehabilitation and case management for patients. Six resource-sharing centres (human resources, quality management, financial, research and education, community health station management and general management; [Fig. 1](#F1){ref-type="fig"}) allow for more efficient use of resources through reducing care overlap   National Health and Family Planning Commission of Luohu district resolution no. 4 \[2016\]:\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Implementation plan for appointing public health physicians to work in community health stations

  E-Health                                                      Integrated electronic medical records systems                            Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               The hospital group designed the Healthy Luohu computer application. By logging into their personal account, both providers and patients can access electronic health records systems                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Luohu government resolution no. 24 \[2015\]:\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Implementation plan for comprehensive reform of public hospitals in Luohu district

  Communication and care management functions                   Yes                                                                      The Healthy Luohu application allows patients to request an online appointment with a specific physician in all institutions. Staff in community health stations can make an online referral for patients to hospitals.\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                                                                                                                         The application is also easy for patients to check physician information and update registration and payment forms                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

  Interoperability of e-health across facilities and services   Under preparation                                                        Providers in hospitals and community health stations can view patient records in their own institution. Luohu hospital group is establishing regulations to allow the electronic systems to link across institutions securely and effectively                                                                                                                                                                                                                                                                                                                                     NA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

  Integrated clinical pathways and dual referral                Integrated clinical pathways for care integration and decision support   Under preparation                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 Clinical pathways are being created to standardize the treatment and referral pathways between providers                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      NA

  Dual referral pathways within integrated care networks        Yes                                                                      In the referral gateway model, patients referred from community health stations are expected to receive expedited care in the district-level hospitals.\                                                                                                                                                                                                                                                                                                                                                                                                                          Luohu government resolution no. 24 \[2015\]:\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                                         Down-referral, which allows referrals of patients from hospital to community health stations for rehabilitation care or follow-up, is incentivized by a new health insurance payment system in the Luohu hospital group                                                                                                                                                                                                                                                                                                                                                           Implementation plan for comprehensive reform of public hospitals in Luohu district                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

  Measurement and feedback                                      Standardized performance measurement indicators                          Yes                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               The Luohu hospital group established a performance measurement system and makes annual self-evaluations. Indicators focus on measures of capacity-building of staff at community health stations (e.g. numbers of staff working in the community health stations, numbers of outpatients) and obtaining patients' experiences                                                                                                                                                                                                                                                                                                                                                 Luohu government resolution no. 24 \[2015\]:\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Implementation plan for comprehensive reform of public hospitals in Luohu district

  Continuous feedback loops to drive quality improvement        Yes                                                                      The results are communicated back to stakeholders at all levels, early positive results and challenges are identified. The hospital group is designing new strategies based on measurement results of the last two years                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

  Certification                                                 Certification criteria for local and national use                        No                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                NA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            NA

  Targets for criteria and use to certify facilities            No                                                                       NA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                NA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

NA: not applicable.

^a^ Core action areas and implementation strategies suggested by the policy report *Deepening health reform in China*.[@R15]

First, under the Luohu model, patients are encouraged to sign a contract with a general practitioner based at a community health station and use him or her as the first point of contact with the Luohu hospital group. However, the gatekeeping system is not mandatory and allows an element of choice for patients.

Second, in community health stations each primary health-care team consists of essential members: a general practitioner, a nurse, a public health physician and a health promotion practitioner. Teams may also include a pharmacist, psychologist or other specialist physician (e.g. geriatrician, paediatrician, internist) according to the needs of local residents. General practitioners lead in developing team priorities, patient goals and care plans, and approve test orders, medication and referrals.

Third, the Luohu hospital group comprises 29 institutions at the community and district levels. In this vertical network, district-level hospitals focus on providing complex care and emergency care for life-threatening situations. Community health stations provide health promotion, preventive care, case management and medical care for common diseases.

Fourth, multidisciplinary primary health-care teams help to integrate different types of care. Health promotion staff was recruited from the former family planning stations to provide health education for patients. Public health physicians working at the Chinese Center for Disease Control and Prevention provide services such as, responding to and reporting infectious diseases and public health emergencies and monitoring domestic water supplies.

Fifth, hospitals and community health stations previously used two different electronic information systems and providers could only view patient records in their own system. With the help of a Chinese internet company, Luohu hospital group designed a new computer application called Healthy Luohu, which all health-care providers can access. Patients too can access their own medical records online.

Sixth, there is a referral gateway between community health stations and hospitals in the group. Patients can be referred from community health stations to hospitals for expedited care or can be referred back from hospitals for continuous rehabilitation care and follow-up within primary care. Patients referred via the gateway do not need to go through the hospital patient registration process and are given priority for care in the hospital compared with those directly accessing the hospital.

Seventh, the Luohu hospital group established a performance measurement system. The general management centre is responsible for making annual evaluations of performance using data collected by the information centre ([Fig. 1](#F1){ref-type="fig"}). The results are communicated back to stakeholders to review their personal performance and identify problems which are then used to drive continuous improvement.

Preliminary evaluation
----------------------

According to the annual self-evaluations of the Luohu hospital group, 575 012 residents (around 39% of the population) had signed contracts with primary health-care teams by July 2017. From June 2015 to June 2017 increasing proportions of the population used services in the Luohu hospital group rather than other hospitals outside the group after establishment of the integrated care programmes ([Fig. 2](#F2){ref-type="fig"}). Increasing number of patients with diabetes, hypertension and severe mental illness are now under integrated case management ([Fig. 3](#F3){ref-type="fig"}), which reflects greater collaboration between district-level hospitals and community health stations. From 2015 to 2017 the administration expenses of the whole group reduced by 19% (from US\$ 30.0 million to US\$ 24.3 million), and the average salary of staff in community health stations increased by 10% (from US\$ 26 915 to US\$ 29 607). Furthermore, a survey of about 80% of residents in 10 districts found that satisfaction with health care in Luohu district ranked first among all 10 districts in Shenzhen city.[@R22]
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The health ministry of China was satisfied with the results of the two-year preliminary evaluation in Luohu. Recognizing that it was a comprehensive model adopting and combining strategies from other initiatives, the ministry began introducing the Luohu model to urban areas nationwide on 1 September 2017.

Lessons learnt
==============

Despite promoting care integration within the hospital group and first point of contact at community health stations, the Luohu model provided several lessons to overcome challenges during implementation.

Improving collaboration
-----------------------

The first challenge was how to improve collaboration between community health stations and district-level hospitals. Three reasons have been proposed for the fragmentation of services in China: (i) fee-for-service payments; (ii) fragmentation of financing; and (iii) more generous health insurance for inpatient than outpatient services.[@R23] Other researchers suggested that effective care integration can be achieved without the need for the formal integration of organizations.[@R24]^--^[@R26] However, the establishment of the Luohu hospital group created a strategy of integration across organizations and played a key role in removing these three barriers in the Luohu model. First, as illustrated by others,[@R23] the health ministry of China has the responsibility for health care, but no means to control the provision of health services. The ministry cannot negotiate health insurance payment reform with the social security ministry for individual institutions, but the entire hospital group can. Luohu was the first place to implement a new health insurance payment policy in China called Global Budget, Balance Retained. The policy ended fee-for-service payment for providers, with incentives for increasing service volumes, rather than improving patient health outcomes.[@R27] Instead, the challenge was to balance the incentives to the hospitals and community health stations to work co-operatively to strengthen preventive care and reduce demand for care. To avoid physicians acting to reduce services, the quality management centre of the group is responsible for supervising physicians' practices. Second, the Luohu model integrates multiple sources of finances. Subsidies from the finance ministry for providing preventive care, health insurance funds from the social security ministry, out-of-pocket payments from patients and payments from other sources are all managed by the group's financial centre ([Fig. 1](#F1){ref-type="fig"}). Third, the Luohu model ended the higher reimbursement rate of inpatient services compared with outpatient services and incentivized patients to seek care first at community health stations. For example, in community health stations common drugs for chronic diseases are available at 70% of the prices in hospitals. Organizational integration and the innovative Global Budget, Balance Retained approach are exemplars for other urban health-care systems in China.

An important recommendation for adopting the model in other systems is that development and maintenance of a common frame of reference between organizations, professional groups and individuals, is essential to promote collaboration between different tiers of the health-care system.[@R26] In Shenzhen, community health stations have been affiliated with district hospitals since 2011. This has provided a shared mission and management, and shared values that provide a foundation for mutual trust and collaboration across tiers. Trust needs to be built for collaboration between institutions in other health-care systems.

Changing patient behaviour
--------------------------

The second challenge was how to change the behaviour of the population towards using community health stations as the first point of contact, rather than going to hospitals. In the Luohu model, four strategies were used to overcome this cultural challenge. The first strategy was capacity-building in community health stations. Technical assistance from district-level hospitals contributed to the improvement of care quality in community health stations. The second strategy was people-centred care in community health stations. For example, in response to the needs of elderly patients confined to bed, the community health stations provided home visits to avoid unnecessary hospital admissions and maintain patients at home, while reducing the burden of care on family members. The third strategy was ensuring adequate supplies of common drugs in community health stations. According to a study of 22 city-level hospitals in Beijing, one-third of patients attended hospitals solely to receive drugs (numbers not stated).[@R28]^,^[@R29] In the Luohu model, district-level hospitals shared all drugs with community health stations, which reduced unnecessary outpatient visits to hospitals. Finally, health promotion staff in primary health-care teams have sought to improve health literacy in the population since establishment of the hospital group. The proportion of the population with basic health literacy in Luohu increased from 9.3% (136 710 of 1.47 million) to 21.3% (315 240 of 1.48 million) in the first two years of the programme.[@R30] This compares with a national figure of 11.6% in a survey of 84 987 people in 2016.[@R31] Health literacy enables people to increase control over their health and health determinants, while health promotion activities promote mutual trust between the population and staff of community health stations. We therefore believe that improving the population's health literacy contributed to changing attitudes and behaviour about using community health stations in Luohu.

These four strategies could be applied directly to health-care systems in other urban areas of China. An increased supply of general practitioners in Luohu was also important for providing the capacity to support integrated care through the gatekeeper strategy. During the period 2015--2017, the number of general practitioners in the group increased from 89 to 194, based on offering higher salaries and training in task-shifting for some specialists. In 2017, there were 3.02 general practitioners per 10 000 residents in Luohu, compared with an average of 1.38 per 10 000 for the entire country.[@R22] Policymakers in other health-care systems might consider general practitioner training of some specialists and task-shifting from general practitioners to experienced nurses and public health physicians to fill the general practitioner gaps in the short term.

Reducing costs
--------------

The third challenge was how to avoid budget deficits in the first year. The goal of lower financial burdens has not been achieved in the first two years of the Luohu model. The 2016 global budget of the Luohu model was given by the total cost of health insurance for registered residents in the previous year, multiplied by the average growth rate of the health insurance fund in 2016. However, the average cost of integrated care per registered resident in the group increased from US\$ 675.3 in 2015 to US\$ 844.2 in 2016. The deficit arose because the global budget was based on medical costs in previous years, rather than the costs of all aspects of integrated care. Cost of preventive and other public health care, such as cancer screening programmes for residents older than 50 years and pneumonia vaccination for residents older than 60 years old, were not included. The finance ministry of Shenzhen city made up for the budget deficit of the hospital group by reorganizing health expenditure for public health providers.[@R32] Before establishment of the hospital group, public health care was mainly provided by three kinds of facilities: specialized public health-care facilities (including disease prevention and control facilities, and health supervision facilities); primary health care facilities (community health stations); and hospitals.[@R33]^,^[@R34] The ministry recalculated the budget of public health care in 2017 for the hospital group based on the care provided in 2016.

We suggest that finance ministries in other cities or regions rolling out such a model of care, need to consider public health-care expenditure when calculating global budgets for hospital groups, to avoid budget deficits in the first year.

Next steps
==========

There are two remaining steps in the application of the Luohu model. First, several strategies have not yet been implemented ([Table 1](#T1){ref-type="table"}), including risk stratification, individual care plans for patients, integrated clinical pathways for care integration, decision support and certification. The Luohu hospital group is preparing to implement a risk stratification exercise based on disease burden.[@R22] Once high-risk patients have been identified, individual care plans will be made. Clinical pathways are being created to standardize the treatment and referral pathways between providers and to integrate care and support decision-making. Second, monitoring and evaluation is necessary to determine the effectiveness of the Luohu model over time. Despite the new self-evaluation system, more indicators related to people-centred care, population health and financial burden over the long-term are required. Although residents' satisfaction with health care in Luohu district was high, their experience of integrated care was not a focus of the present study, even though it is an essential part of the Luohu model. Nevertheless, we are planning to use patient-reported experiences as a measure for integrated care to evaluate the Luohu model. Evaluation results, in turn, will influence the implementation of the remaining strategies or care integration.

Although the health ministry rolled out the Luohu model to other urban areas of China, it will take time before the model is implemented nationwide. From September to December 2017, more than 1500 policymakers from health and other social sectors in 321 cities received on-site training in Luohu. The concept and mechanism of the Luohu model were adopted by most cities in China. However, some strategies could not be implemented in some cities, due to lack of resources and lack of support from the of finance ministry and the social security ministry. For example, insufficient numbers of general practitioners may delay the development of primary health-care teams, while the health ministry cannot promote health insurance payment reform without coordination with the social security ministry. Some recent ministerial reforms in China provide government action to promote health-care system transition from disease treatment to integrated care.[@R3] Instituted in 27 March 2018, such reforms are expected to improve health insurance payments and integrated care delivery in local health-care systems and promote application of the Luohu model.

Additionally, developing certification criteria and conducting certification nationally would assure external accountability for promoting implementation of the people-centred integrated care model.

Conclusion
==========

The preliminary evaluation of the first two years of the Luohu model supports the principle of capacity-building in community health stations and care integration in the district. The model has become national policy and is spreading rapidly. Application of the people-centred integrated care model in health-care systems in other parts of China will promote the transformation from a hospital-centred and treatment-focused health-care system to a people-centred and community-based integrated health-care system. Lessons learnt from the development and implementation of the Luohu model in China may have implications for other low- and middle-income countries that have health-care systems organized around hospital funding and activities and that lack well funded primary health care. Integrating the different levels of care into an overall system of people-centred care delivery provides an opportunity to improve the allocation of available health-care resources and manage the costs of delivering care in ways that are determined more by the needs of patients and less by a fragmented system structure.
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